In-advance trans-medullary stimulation of bone marrow enhances spontaneous repair of full-thickness articular cartilage defects in rabbits.
Mesenchymal stromal cells (MSCs), especially those lying close to cartilage defects, are an important cell source for cartilage regeneration. We hypothesize that a larger number of MSCs might become available, if the bone marrow in the immediate vicinity of the subchondral bone is stimulated for MSCs in advance of the creation of cartilage defects. A trans-medullary passage-way reaching the immediate vicinity of the subchondral bone was created 4 days prior to the creation of cartilage defects. In another setting, basic fibroblast growth factor (bFGF) was administered through the trans-medullary passage-way in order to augment the stimulation of MSCs. The rabbits were killed at various times after the creation of cartilage defects. Triple staining of bromodeoxyuridine (BrdU), CD44 and CD45 and histological evaluation were subsequently performed. A considerable proportion of the proliferating cells were identified as bone-marrow-derived MSCs. Enumeration of BrdU-positive cells demonstrated that trans-medullary stimulation, especially with bFGF, increased the number of proliferating cells. The histological grading score of trans-medullary stimulation with bFGF group was superior to that of the other groups. Thus, in-advance stimulation of the bone marrow effectively increases the number of proliferating cells. The putative progenitor cells for chondrocytes stimulated thereby are likely to be recruited to the osteochondral defects at the appropriate time, contributing to the repair of full-thickness articular cartilage defects at the early follow-up time point.